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Introduction 
The Johns  Hopkins Univers i ty  participated in  the 1968 Airborne 
Aurora l  Expedition ilown aboard NA.SA1s Convair  990 Airborne Labora -  
' t o r y  " ~ a l i l e o .  " The inst rumentat ion h a s  been descr ibed e l sewhere  
(Dick e t  al., 1970) and consisted of a 5-position f i l t e r  wheel photometer,  
0 having a full field of view of 12 , and a 1-meter  E b e r t  spectrophotometer .  
The f i l t e r s  used were:  N2 1PG (5, 2) 6704 a; 01 6300 a, 01  5577 13; 
+ 
N2 1NG (0,O) 3914 8; and N2 2PG (0, 0) 3371 a. The spec t rome te r  
normal ly  scanned a region nX (12,400 - 14,000 a), with the capabil i ty 
of isolat ing second, third, and fourth o r d e r s  b y  means  of Corning co lo r  
g lass  f i l ters .  The photometer  sampled  each feature two out of e v e r y  
ten seconds;  the spec t rome te r  scanned e v e r y  15 seconds.  The r e su l t s  
of s o m e  124 h o u r s  of flying consis t  of approximately a q u a r t e r  million 
photometer  readings and th i r ty  thousand spec t r a l  s cans  (each with a s  
many  as 400 resolution intervals) .  
The r e su l t s  of those portions of the expedition flown under  non- 
a u r o r a l  conditions have a l ready  been published (Dick e t  a l . ,  1970). A 
pre l imina ry  s u r v e y  of the photometer  r e su l t s  f o r  the en t i re  expedition 
was made in order to provide an impression of the total content, This 
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Fig. 1 : Summation of 256 spectral scans from Flight 22,  slit width 2 mm. The 
bottom trace has an amplification four times that of the top trace. 
3 r )  
corrsisted of takrng three successive voltage readings from each filter at 
5-minute intervals,  averaging, calculating the intensities, and listing. 
The resu l t s  a r e  contained in Appendix I. Also included a r e  the ra t ios  of 
intensities of the f i r s t  three  features to  3914. Fur ther  reduction of pho- 
tometer data has been car r ied  out f o r  selected t imes  in connection with 
spectrometer  data reduction and will be presented separately. Detailed 
intensities will be made available t o  any other experimenters  who should 
have need of them. 
As noted above, the spectrometer  could be used with o r  without 
o rde r  sorting f i l te rs .  In general,  the f i l t e r s  were used only during night- 
sky and low aurora l  activity conditions. Appendix I1 gives the t imes  the 
various f i l te rs  were used. (Also inclrded are the spectrometer  sli t  width 
and photomultiplier tube gain setting. ) In order  to obtain reasonable sig- 
nal-to-noise values, it was usually necessary  to  average a number of 
scans.  This was accomplished by playing the analogue magnetic tape 
records  into our Fabri-Tek signal averager .  
Figure 1 shows the resul t  of averaging 256 spectral  scans  ear ly  
in Flight 22 .  The sli t  width was 2 mm.  Average 4278 intensity was 
- 1 . 3  kR. 
Included a s  Appendix 111 is a l i s t  of a l l  the spectral  features identi- 
fied. It should be noted that many of the weak features a r e  identifiable 
only on a very small portion of the total scans taken. 
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APPENDIX 1 
PHOTOMETER RESULTS 
Notes: 
1)  These  numbers  were  obtained by reading rea l - t ime  s t r i p -cha r t  r e c -  
o r d s  and manual intensi ty  calculations. Thus,  they undoubtedly con- 
ta in  some  numer ica l  e r r o r s ,  but the overa l l  t r ends  i n  intensi t ies  will 
s t i l l  be apparent.  All va lues  a r e  in  rayleighs,  and some  c a s e s  a r e  
quoted to  m o r e  significant f igures  than the accu racy  warran ts .  
2)  The following approximations were  used i n  obtaining p re l imina ry  ca l i -  
brat ion values  : 
a )  The 6704 band shape was a s sumed  to  be "square,  I '  with 
base  -- 50 8 wide. 
b) Tempera tu re  var ia t ions  i n  a i r c r a f t  cabin had no effect on f i l t e r  
charac te r i s t ics .  
c )  The integrated a r e a  under  each  in te r fe rence  f i l t e r  was 10% higher  
than the product of peak t r ansmis s ion  and half width (full width a t  
half maximum). 
d) No cor rec t ion  was made fo r  a tmospher ic  attenuation, 
3) A secondary  bandpass i n  the 3371 f i l t e r  renders i ts  resu l t s  questionable; 
they are  not included,  
4)  Va lues  l is ted include ni gbt-sky spectral contr ibut ions  to the ~ n t e n s i t i e s  
of 6308,  5577, 
1-2 
5) Flights 4 ,  24, 25, 26, and 27  are  not included due to moonlight o r  
non-zenith applications of the photometer. Flights 2, 4 ,  6 ,  7 ,  f 2,  
and  13 a r e  not included because of aircraft problems, daylight fer ry  
flights, o r  instrumental problems. 
6) Fi l ter  characteristics: 
X 
m ax 
T 
max Half - Width Background Subtracted 
:< 
Somewhat different values were used initially based on the known filter 
characteristics and the night-sky spectrum of Broadfoot and Kendall (1968). 
The above values were finally chosen to make the average intensities of 
3914 and 6704 equal zero fo r  flights 14 and 15. The actual value will of 
course change with night sky conditions. For  example, the correction is 
obviously too great for 3914 after 0300 hours in flight 5, and not enough 
for 6704 during the same flight. 
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APPENDIX I1 
SPECTROMETER CONDITIONS 
IJnless otherwise noted, the spec t ra l  range was -1 22,400 - 14, 000 3 .  
Flight 6 
P .  M. Tube ., . 
U T  Filte r (orde r) Slit Width Gain Setting Cominents 
-- 
1944 None 10 .0  mm 10 
2034 3 
2037 1 . 0  4 
2041 5 
2 042 0.4 4 , 6 , 8  
2103 6 
Flight 7 
0315 Second 2.0  m m  10 
0342 
Flight 9 
0 34 0 None 0 . 6  mm 10 
0403 1 . 0  
07 32 
Flight 10 
0548 None 10 .0  mm 
69552 4 . 0  
0656 Se e s n d  10. 8 
0 7 3 3  None  r, 
08 04 Tbi rd 
.I, 
See end of this appendix 
Sunrise 
Las t  Scan 
Las t  Scan 
Flight P O  (cont, $ 
P, M. Tube 
F i l t e r  (o rde r )  Slit Width Gain Setting Comments  
Four th  
None 
4 .0  m m  
L a s t  Scan 
Flight 1 1 
(Wavelength range to  cover  3914 in  thi rd  o r d e r )  
Thi  rd  1 . 0  m m  10 
2 . 0  
1 . 0  
0. 6  
L a s t  Scan 
(3914, th i rd  o r d e r )  
Thi rd  0 . 6  m m  
1 . 0  
Fli pht 14 
None 
Four th  
Se  c ond 
Fou 1% 
Se eesrad 
L a s t  Scan 
Flight 14 (cont, ) 
-
P . M .  Tube 
F i l t e r  (o rde r )  Slit Width Gain Setting C ornrnent s 
Four th  
Second 
Fourth  
Second 
L a s t  Scan 
Second 
Four th  
Second 
Four th  
Second 
Four th  
None 
Four th  
Fl ight  1 5 
6.0 m m  10 
2.0, 4.0 
Prob lem with 
cur ta in  until h e r e  
Second 
Four th  
Second 
Fourth  
Second 
Fourth  
Second 
None 
Last Sean 
1". M, Tube 
F i l t e r  ( o r d e r )  Slit  Width Gain Sett ing C o m m e n t s  
Second 2 . 0  m m  10 
4 . 0  
6. 0 
F o u r t h  
Second 
F o u r t h  
None 
Last Scan  
Fl ight  17 
Second 6 . 0  mm 
2 . 0  
None 
0. 6 
Second 
None 
Fl ight  1 8 
None 
Fou  r t h  
Second 
Fourth  
Second 
Flight 18 (eont.  ) 
- 
P . M .  Tube 
Fi l te r  (order)  Slit Width Gain Setting Comments 
Fou rth 
Second 
Fourth 
Second 
Fourth 
Second 
Fourth 
Second 
Fourth 
Second 
None 
Las t  Scan 
Se cond 
None 
Flight 19 
6 . 0  mm 10 
Second 
None  
East Sean  
Flight 2 0 
Filte r (order) Slit Width Gain Setting Comments 
None 4.0 mm 10 
2.0 
1. 0 
2. 0 
0. 6 
1.0 
Last Scan 
None 
Flight 2 1 
2.0 mm 
1.0 
2.0 
Plight 21 (eont, ) 
-
P. M. Tube 
F i l t e r  (order)  Slit Width Gain Setting 
None 
I T  "- 7 
Comments 
Las t  Scan 
Flight 22 
U T  
-
Filte r (orde r) 
0852 
092 1 
0934 
0947 
0957 
1005 
1016 
1025 
1036 
None 
Second 
None 
P. NI. Tube 
Slit Width Gain Setting Comments 
2.0 mm 
1.0 
2 .0  
1. 0 
2 .0  
1 .0  
2.0 
1.0 
Flight 2 3 
Last Scan 
P.M.  Tube 
UT 
-
Fi l te r  (order)  
0911 
0940 
0942 
1035 
None 
Second 
Second 
Fou r th  
Second 
Fourth 
Second 
Fourth 
Second 
Fou rth 
Second 
0 6 04 None 
0630 S e  eond 
0632  
Slit Width Gain Setting Comments 
Las t  Scan 
Flight 2 4 
Calibration 
Flight 25 
Las t  Scan 
P ,M.  Tube 
U T  
-
Fi l t e r  (order)  Slit Width Gain Setting Comments 
Second 
Fourth 
Second 
Fourth 
Second 
Fourth 
Second 
Fou rth 
Second 
Fourth 
Second 
4.0 
Last  Scan 
Flight 26 
Flieht 27 
Las t  Scan 
1000 Second 4.0 mm 10 
1425 Las t  Scan 
P. M. Gain Setting: 3 4 5 6 
Actual F. Pi&. Gain : 1 . I  x 10 9 . 6 ~ 1 0  4 2 . 5 ~  105 7 . 2  x 10 5 
P. M. Gain Setting: 7 8 9 18 
' 1 . 8 ~ 1 0  6 3 x 10  6 5 x  18 6 Actual  P, M. Gain : 2-11 x10 
APPENDIX III 
Spec t r a l  f e a t u r e s  identif ied f r o m  the  s p e c t r o m e t e r  r e c o r d s .  
Identification 
N2 2 P G  ( 4 , 3 )  
4 4 0 
N 1  3s P 2 1 1 2  - 4P s1 112 
N2 2 P G  ( 3 , 2 )  
+ 
N2 1 NG ( 3 , 4 )  
1 0  1 N I1 3d D2 - 4f F3 
N2 2 P G  ( 2 , l )  
+ 
N2 1 NG ( 2 , 3 )  
0 I 3p - 
N2 2 P G  (1,O) 
4 4 0 
N 1  3s P 2 1 / 2  - 4P P2 112 
+ 
N2 1 NG ( 1 , 2 )  
0 I 3~ - I D  
+ 
N2 I NG ( 0 , l )  
5 0 0 1  3~ 5 ~ -  5 s  S2 
N2 1 P G  (8, 5)  
4 4 0 0 1 1  3 s  PllZ 
- 3P P1 112 
4 4 0 o rr  3s p1 - 3P 1 / 2  
N2 v K (a ,  $ 3 )  
O r d e r  
4 
3 
APPENDIX III (Cont'd) 
Identification Order  
2  0 
011  3P D l 1 I 2  - 3d 2 ~ 1  1 2 3  
H Balmer a! 2  
APPEWISIX i l I  (@sntrd)  
n 1 6 )  
P 
Identification Order  
13892 
3 0 3 N I1 3s P2 - 3p P2 3 
4 4 0 
13917 0 1 1  3s PlI2 
- 3P 112 3 
4 4 0 
13925 0 1 1  3s P 1 112 - 3P D2 112 3 
4 4 0 
13947 0 I1 3s P2 3P D3 112 3 
4 4 0 
13952 0 I1 3s P 112 - 3P D112 
3 
+ 
13955 N2 1 NG (1 3) 3 
